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8 ] fjN*3C 6 a3*©£i6J©iSetc;*3^T, 
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_h is ma #a T- si iE ic ^ si s *i t. mm £ *i & ^ - # & ? - * t -r & 

[0 0 0 1] 
[0 0 0 2] 

v;!/^;*^ T^l&T^-fe^^X^A (MM A C : Mu ltimedi 
a Mobile Access System) tffi£'tlZ>&Wb&5&fBf$<Z>'r 
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b i sdn) izi/-i±uxKmffi^ffitemMMmT2-txi/x'r&T*2b''). mm 
m^t LTizsGHztez<D&%iw-m^mwtWL&tf@>mtsti. &mi/~ m±3 0 

Mbpsgflt, 7 * LTW:, TDMA/TDD^ 0$#SI#7C^ 

±<kmf&<D-MZB~?mT^ z.z.-v\%jis*-%v vmizmn-mtz 1 p (in 

ternet Protocol) g^t^S tbSI*— if X ^^©fcjfcT? 

-f>^t-*y Ml 2(C^S4lfc#ln>r>7-U-Al It, ISD 
N (Xli— jtt©*fl£eH80 l 3&^teft7T^ rtMl 4m&r*mmtfiftt>tiZ>M 
MACltMl 5 SrtS:tt£ 0 r©S*Ml5&, ffife<D3.—f * y h >7 - * >f > 
#-7*-7> (UNI) i:j;*JISDN13Xli^77^Ail4|Cig$tl5 

o 

[0 0 0 3] 
[0 0 0 4] 

MM^^k^'- K(Asynchronus Transfer Mode: JgJT 
ATMtifS) T'it#^rfctlS^-7T>f^Ml 4 b 

t&ik rci*e©is«i^i 5tt, ATM-e^ua&sfts-?-* (ATMt;i/) tn. 

-f*9M7-N>*-7i-^ (UNI) ^0-f>^-7x-X|51 5a 

3fe7r>f a«i 4jcs»bT**;, ATM-fe^/©#>Mfl:Sfj^. r©>r># 
-7i-x9il 5 aJC«iRS*ifeATMi||giif»16J»fiiSi 5 bTtt, IH i: © nftBtS 

3&lf©EIi»iW»S:fT^- ATMHJia«l«I«rai$l 5 btC#»$;hfcATM-fe;i/#JiP 
/jjfl^gfll 5ct'lt MMfrb<D AT M-tfr(DftMRZfmmizmm-?Z> ATM*: 

[0 0 0 5] 

ATM-fe^if/JfiStasi 5 c-e^j»S*lfelHffll^6©M-5 s -4ttt, MM A 
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s k^h & tifc^, mm® i 5 h T*Mi&tfc^g!^*i!iis& E<Dmm 

[0 0 0 6] 

A y>fmi 5 dlC#J»LT, fH-TO^l^^. fl/T, ATM-fe;i/# 
^/MMl 5ctATMt;i/il bTffi*St, ATM^ia^OT^l 5 b (DM 

o 

[0 0 0 7] 

fcfc, MMACiMl 5T*©£ft&©*yitt, tf»*«I«rSliB (CPU) 15 
e^^/^X^-T^l 5.f fc^bfctBHIfT*IM?3*l*. 
[0 0 0 8] 

MM A C#*T** 1 6 LTtt, Si 2 iC^f J: 5 iC> 

fctk ^HS&l 6 ct^ir-^<J9tTO^ ttatSnfegte^-^feMM 
ACf^>*W-fOy/f3-f>f >^3P 1 6 dlC«»bT, MMAC0 

3*ei soqt&nmuu (cpu) i 6 gicgy&$*iT, hmh^-* t^f-^-* 
i:K:^iit«as*ife«> 7=s>*/ns-iHra» (dsp) i e wzmmzfrx. m 

*SK9>f^l 6 iKl#*&S*lT, tp&fflfflmmi 6 g£>«|UC»r5VA 

* 1 6 mfr£ai;fr2ft§o 
[0 0 0 9] 
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fc^-^tfJEWasi 6eKlJ:»;QPSK«WftifClEW«LaStifc*. 1 
[0 0 10] 

[0 0 11] 

S«^KloV%TSiW"r«i:, i©i/XfM'ttOFDM (Orthogonal 
Frequency Division Multiplex: tt3£Mi&ffc# 

fl©t^^'J7 (3Zl"ettml©t^t'J7: mtittR, #9*tf3 2fc£© 
[0 0 12] 

i o i r^-r-^^^f 102 &^itn-;>fX7>^i o 3 K&ttLT 

[0013] 
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-# 1 -D&tfQ-D&, «ji7-yx3E»iaa (ffti») io9ic#m&l 

[0 0 14] 

-jtmnilll 1 0 KMbt, 1 UT/l/^-^fcl/. 
[0 0 15] 

llllC^bT. aiM-r-* &m*©/1^l/A/'5 s -*K:a£SI'r«. 'Om*® 
^^T-*t 3fi7-Uxag«|ia» (IFFT®i&) l 12Kgy&LT, m 

o 

[0 0 16] 

3&ig#§l 0 7©^m*fl2tcS^V%Tfi^M^So ttx^M^l 1 4T'Dttx 
SBWStlfcte^tt* SUg^iM 1 5JC#*frbT, ^ 1 1 0 5<Z>5§3g 

[0 0 17] 
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Sis, fec (m*;iTiE^#) »#)KK:Bi*3*iv>&. ^u-A^f^fflfrg 
. 1 7 1/ - ArtCft^Cf Jlft©^ n y h R 1 , R2, ••••Rn (ntt£jft©J| 

[0 0 18] 

[0019] 

Jti£LfcJ:3fcMMAC©S/;*^Afc£©J:3-K:, OFDM^I: 

*yy»#3 2X^>tl«, 3M*K110 log3 2= 1 5 d B ©JfctfffijfeT 3. 
tot, ^SO^fSPC/^-y^^iijAV^fft^ftS^ffi®*®!:^ 

[0 0 2 0] 
[0 0 2 1] 

#KiJ:*;fTV\ »te«*fr&2Sifi^©J:yiffl»©»fe«:, j« ( j ttmJ:y/J\ 

8 11-3055816 



#5p 10 — 045954 



[0 0 2 2] 
[0 0 2 3 ] 

*fc#$8l8©l£ifiM«tttt, a^^JCSHi-rs^-drS:, mi (mfcJ:2J£U: 
#i-£££tC, gfgLfclS-trt^ JIB (j ttmi:*J/jNS^SE«) ©t^^'J 
[0 0 24] 

, t^^fir 'J 7»©^&v^^f^ t U 7ft (Xttl*0*"VU7K:J:5J/> 
[0 0 2 5] 

j m (d iim<fc y/hav>SE») <z>-9-^-yyrjcSEWUT33H3i-««i3a 

[0 0 2 6] 

y r 8t©si>fcvw y rfg-t (Xtti*©** y 7icfcss/>40i/3p 

Ar'J7f#) h&S. 
[0 0 2 7] 

[^^©HJfeOD^ffi] 
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[0 0 2 8] 

ft * fr£ <D ? - # © mm \Z -d V * T % ffi * 5 J: 5 IC b T & £ o 
[0 0 2 9] 

r z. t v *i©MM a c mmm n mmmMmm t. <d mx*mm&xk zti&m^iz 

[0 0 3 0] 

y^±i o i r>9-±^ 102 l:^itn-;>f l o 3tc^ 

1 0 4lC#tjj&bT, miM^lg^i 0 5©»lBffl*fll &$«f^K:ffl^lT 
[0 0 3 1 ] 

*2«»»fi#l 0 7©|8S^#fl2&«^bTil^*MftU I £ Q £ 

I -D&tfQ-Dte, W*7-yxSEift|gtt. (FFT[Si&) 10 9lC«^b 
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[0 0 3 2] 

o 

[0 0 3 3] 

SIT, S^tS^i©f^^;K-^A> # I -D&tFQ-Dfc^S 
[0 0 3 4] 

#8lg#il 0 7©»Sffl*fl2K:ISr3V^Tli[S3flg||'r*. 1 HT'tx 

aSBfSftfc«#tt, 1 5lC«j&LT\ £ 1 M3P2&ig£§ 1 0 5 <Dft& 

ztifem-^zrtv-yyzf i i 6icj: *;if(igbfe^ r>^^-x-f ^y^i 02$: 

[0 0 3 5] 
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T?£J£S*X«. ^4V£*1©1 htit /vy^fgUTsj , fiSTs 

2 , CRC (i'Jtffiff) §PTs 3 , FEC (3&yf]iE8F^) »Ts 4 ^JgJC 

[0 0 3 6] 

m-lt 7^t^i:btTDMA/TDD^jifl§$tlT, 

, HCflaaw?««fti8s*i, ±^mmtr^mmtx'. i^-ai*©!**** 

[0 0 3 7] 

1 •7U-l±\*i(DWs¥<Z>fftl£WL<DXUv hT 1, T2, ••••Tn (nttftftOfi 

») ti, 7^y'J>^MTu0xn7hi:$ti, $85fcS*;fr&a£ifi^©-ty 
DyhRl, R2, ••••Rn ( n litejft<Z>fi») fciu y > *JBIfflT d 

hfcs*u 3£jfiM^e>«*««^©Tyia»ffle3aiK:ftfflsnH&^ny 

[0 0 3 8] 

V^*l** 1 y^r-V 'J T (d iT?li«%SgflPK:K3 tlS^^^r-V V T f m) 

£»««fiaSft, rtf)-* -7*3r^ y T f m£»Sft«bfeS/>Wir y TfS^i: 
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[0 0 3 9] 
[0 0 4 0] 

XDyhTl, T2, T n ©ft©^»&#> ^ftfcft^^ffcGDX n y h 

t{i3XD-yh#0XDyhTl, T4----) ^ilfffiXD>)/ M L £ U ^ 

y®xnyh^llfM^n7M H fbt, «*.tfB i K^L£:*tj& 

[0 0 4 1 ] 

3!iBJ5«T?Mu iiy Sr^TTSIincte. Hii$MxnyM H fc'L 

[0 0 4 2] 

RlliJlltSttRiO^nyMl, T2, ••••Tnffl^nyM't), *« 
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[0 0 4 3] 
[0 0 4 4] 

t.. mm, ^mMm(Dyy^±2 o 1 7>ft^>f^f 202^1x0- 

JJXT>Zf2 0 3 JcSttUT**;, rODD-;>fX7>^2 0 3 
^f§f§#£v 0 4JC«|&LT, ^ 1 MSP^ig^ 2 0 5 ©»fiffi*f 1 

i"£ = 
[0 0 4 5] 

^m^^r^ 2 0 4 #ffi#i-<5#IM fl££lftift*2 0 6lC#y&LT, 

I -D&tJfQ-Dtt, "WJe7-Ua:3E«igtt (FFT0J&) 2 0 
[0 0 4 6] 

SE!Riffl»2 i 2icit:^«i^bT. i»^'J7;i/f-^tL ;i<z>^m2*i,£: 
^u7^-^5:^ • ^®i?&2 i uz&m-tz. w%. - mmm^2 1 1 -eii 
, -#<z>^mim&2 i ofrbfcifeznzT-* mjj<D : mmm&2 1 2^e>« 

1 4 ffiSEf^ 11-3055816 
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[0 0 4 7] 

^<Z>m#tf>/\ 0 ^ Wl/^-**, j8*:7-y 3i^iaiS& (IFFTEIJ&) 2 2 21C& 
> K^-# I -D^Q-D5:fS 0 0) ^ - * A > F^-* I — D^fct^Q — D 

f^f^7tn^M2 2 3 jceM&LT. i^Mt)fQMffl7tn^ 

[0 0 4 8] 

»fi»2 0 7©»«ffi^7fl2Kl3ltJV^Tii[S5SSWr6- HC5!3KM!«2 2 4tjt$ 

tStlfcm-%Zrty-T>72 2 6 1CJ; y-iBIBl/fctL T>5^X-f ^y^2 0 25: 
[0 04 9] 

mx. ^stMlt-fey, jt#^>*;i/&T* 

[0 0 5 0] 

#**««©^sw«p©ifc*y*mtciBg«i«-^sis:, t»; 
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[0 0 5 1] 

& & 0 1 k: b J: e> y latft & ^> > * * y 7if £ 
i«Mft'tt, *©y>*^*>*/btt&5££##s2&s<r*sfc* 

. fiir^txM^ny htiar^txfli^ny Mc^t»5*^cti, 

[0 0 5 2] 
[0 0 5 3] 
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[0 0 54] 

(Dmm&o^y-yy^i i 6 t^xiti/y^A^^vrm^^m^M^f^ 
i$3imu(Dmj& : kffimz-t&zL£.i$x*g2> 0 ^ot, m^itmm^^mu^^v 

[0 0 5 5] 

^isa&^ojiasif- * a« ^> * -r- a & . y u 4- - $/ a > ic - & # 

[0 0 5 6] 

rt±, rn6>©r^-fe^.©^iff fcjg^-rs-r-*^ «^*-;i/-r-#&£©jt 
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[0 0 5 7] 
[0 0 5 8] 

or - # ez>3^§ tc -d v \ t =fo mm Z> <fc -5 IC h X & Z> „ 

[0 0 5 9] 

3tM^^e^e>-tyia^T*a^icfeiiistisM#T^i, m-s§-<wj^£ 

[0 0 6 0] 

MsMEffi^r^-r-M 0 ltt, TVft^^f 1 0 2^ltn-;^fX7> 
^10 3JC|g«LT*y, r©D-;>fX7>^l 0 3T?*tfBS*lfc£fete-5& 

[0 0 6 1] 

»2®»»jB»l 0 7©»igffi*fl2 S:ia^LTie*«lftU I J&#£QJ£#£ 
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-*I-DfttfQ-Dtt, *3*7-UX*tfclB* (FFTUtt) 10 9K1«»U 
[0 0 6 2] 

[0 0 6 3] 

#©3f "V y tr j jc#j«u*:*Tf, t u 0*©^^*^ y r«*©** y r« 
m< t y %,*s*a«4ifc ©x* wv-x- * c««tfi. J 

-DfttfQ-D&#<5. ^©^-^^K^-f l-D&tJPQ-Dfe, 5=$?** 
[0 0 6 4] 

ftStt 1 0 7 ©»«ffi*f 1 2 KH6^VxT«*«-r 6. 1 1 4 
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[0 0 6 5] 

j=4i:f<5c JSTF©8iW*eti: j =4 fc-r*. 

[0 0 6 6] 

^fXT>^2 0 3 |C*|*LT*y, ^©H-;>fX7>^2 0 3T?*MS*lfc* 
^^204^^ »lj|»»i«2 0 5©»Sffi:fcfll 

So 

[0 0 6 7] 

-* I-DXtfQ-Dtt, 2 0©*3«7-yxSEiJ||ffl» (FF«) 2 0 9, 

21 nc****. *i©*a7-yx««ia»2 0 9Tftt, **©*:7*iry 
i:u »j-tt^iSita^2 i ok:«»ut, i»i/'J7^f-^u r 

js/>3i?/i/ (4i/>#;i/) ©y^wi/f-^tu mi-w.nmmmm2 i 

W£ • )BjRilR2 1 1 icg^-rso 

[0 0 6 8] 

sue • 3B$ris»2 1 1 T*te. — *©SEiiiaft2 i o#e>«*&3*i*'5 s -* 
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[0 0 6 9] 

/^Wl/-5*-*fc, a»'7-Ux3E«|IBK (I FFT0») 2 2 2lC#tmbT, m 
I -D&tfQ-DS:#£o KOK-x;^ Kt 1 -* I -DRtfQ-Dfe, *rV* 

o 

[0 0 7 0] 

ft&tt 2 0 7 <D»Sffi*f 1 2 tCS^V*TE£S»rr &. 2 2 4 T'fix 

SEWS*lfc«#tt, j*f§3**2 2 5JC«JBbt\ » 1 2 0 5 ©»i 

ift*fiita#bT, o ©i^cjwaaiiu 

$tl^M#5:^^-T>^2 2 6JCfcy#«U;Mk 7>ftM*;f2 0 2 & 
[0 0 7 1] 

8l , flMM»T8 2 , CRC (IMJtfeffiflF*) iTs 3 , FEC OKytTlEtiF* 
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[0 0 7 2] 

giga^sfiM^© ± *; ia»t, 3s*ws# & *©*««*«*^©t y 

, HCMttRf^ttwa^ ±uia^TyiaitT% i7i/-AW©M^5 3! 

[0 0 7 3] 

x -7 i/-Aft©l9^©m3£»©^ny hT 1, T2, •■••Tn (nl£ttS©M 
tit) 7*;^'J >^ISTu©xn>y b£3*u $g5fc^ttfr £fiifeM^©i: U 

n^Rl, R2, ••••Rn (nltftMOimm) 'J > ^SB^T d ©X 

[0 0 7 4] 

iitiisa^Rincj* (io«cea:4*) ot^urf i, fa, fb 
, t m£»#e»s*u r©j# (4*) ©t^^J7^Mtmf 
u 7§tiibt, _hy mfc^-^tfeaistis.. 1 ^ 

M3&***©jl«®5lcl6* (i^.iMii:bT0l 3lc^bfc«iJ&©M#3» 

§gg) m«©^^^yr«-^tcj:«v^^^y rte##-tyia 

[0 0 7 5] 
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[0 0 7 6] 

-a-lCtt, m<@©iJ-^^UTiC<fcSv;i/^=¥^UT^#<Z)^i:, j ^@tf>•9-'^3 : • 
•v y y ic <£ s ^ * y y te#©«w £ £ PUSMfo t, IE b < fcwe § fcM 

[0 0 7 7] 

©stiiiiSffflxo^ h(D&nz®:&>f~m&ic&. mmmx^misfc^uy b 
mtammfrb* •y-^^yyoa&wwr^*, 

[0 0 7 8] 

«±siw Lttmm<D]&M<DMmzxmmtfftfrftz> znx. mi <Dmm<om 
momis n mmiz. mm^mm ni,x±>) iais©©»y wxzftom&nm 

mx<D-?fr?'*vVTm^iiisX&. y rWL*'p-&< btfes©T% * 

tie M««*3»©&te«P#fii;*- & t7 - y > ^ (« ^ «H 7 jc^ l n v - 

y>^l 1 6) ^(5D^V^#$r«t.S-ttl«K<, fi!*OJ:^aij£V^^e 

$r^-rs#tt©^t7-y>^ii^ii^<. fc\<m]&&*<&n£ l^v%«±^© 
, wz&mm^mmtfrtvTvmmx'&zm&K^ mmKM^smt^mti^ 
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[0 0 7 9] 

[0 0 8 0] 
[0 0 8 1] 

o 

[0 0 8 2] 

«** i ess* u ±5 fc, *«js^ba#**^«T yaw*. 

, ryiai*©it«*#*<* ±yta^©«#*^&vN®Me/x^AS:, 

[0 0 8 3] 
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mmtmm^h(Dmm^ 7i/-Aj>»«K:«*bfe^ny y*** syren 

y#*K:**±yiBllW>»«** r©iWHCi3tfcxn9 NT^fortT* 
, 3S«S{W^tt*©^ny htt*©##»cov^Tew, jl©W^V7^ 

[0 0 8 4] 

w^ , dp^yT»* 5 i^ai«M#35j c a : fcbfe*^-e : fc, wny hfirtfrofiHrtc 

[0 0 8 5] 

^^yric^-^$:^fc$i±T^-rsv;i/^^^y ymttxvm^ jl© 
-u-^^ y T^w&fe'fflbfc"^^^^ y rm^x\%i/y^)^^ y tm#^. 

[0 0 8 6] 

5 tcia* b fc««iM^eic <fc * i: , a - k * x T<Dinm. z e 
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[0 0 8 7] 

msg<z>faic, mm<DV7* j ?vTKmm2nfe7 1 --$<D'&M : bft oz.z.x. 
**yr«#s£3*ifc#» (mi) x*tem2tiz>-tvmm<»i§*iri^^"c%. 

[0 0 8 8] 

. Sfifi^©^ n y h * >f 5 > ^sisfflt * e -e, fnfftfflf^^ym 

[0 0 8 9] 
[0 0 9 0] 

^#stis#-^ii. w^'j y«©4>fcvve/i/^**y 7if (Xfcti*©* 

2 6 mi£#¥l 1 - 3 0 5 5 8 1.6 
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[0 0 9 1] 

^W©^ l ommoJ&Miz <fc *Sg*Sg«©*UKffl!3a©#9&^i-^n ^ * mx 

[02] 
[03] 

[04] 

(D7l/-A«^©fi^0T'&So 

[05] 

So 

[06] 
[0 7] 

<fe>So 
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[08] 

[09] 
[01 o] 

'&&(D*?)V?-*y 1 4 T#i&r^-feXi/X^A&^i"«^01?&-5o 
[011] 

^©MMA Cli^0M5:^t^n y ?0T?&£„ 
[01 2] 

[013] 

^<5DO F DMtCi:^^^©— M^^-T v ^0^feS o 
[014] 

12 1, 13 1 -»J-»J^iliaS&, 1 2 2-^-^>K7^^*, 1 3 
2-3Slft5a[7-Ux3EiftiaS& (I FFTISj&) , 2 0 9, 2 1 3-'«567-Ua: 
&£tl9KI (FFTHI5&) . 210, 212, 2 1 A-$iM-W.$WMm%. 2 1 
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[Title of the Invention] 

Communication Method, Base Station Device, and Communication Terminal 

Device 
[Claims] 
[Claim 1] 

A communication method for carrying out communication between a base 
station and a predetermined communication terminal, the method comprising: 

carrying out communication of a down circuit from the base station to the 
communication terminal by using a multi-carrier signal having data dispersed to m 
units of subcarriers for transmission (where m is an integer not smaller than 2); and 

carrying out communication of an up circuit from the communication terminal 
to the base station by using a multi-carrier signal using only j units of subcarriers for 
transmission (where j is an integer smaller than m) or a single-carrier signal. 
[Claim 2] 

The coirmiunication method as claimed in claim 1, wherein communication 
between the base station and the communication terminal is carried out at slot timing 

set within a frame cycle, and 

communication of the up circuit using the multi-carrier signal using only j units 
of subcarriers or the single-carrier signal is carried out in a slot allocated only to the 
signal. 



[Claim 3] 

The communication method as claimed in claim 1, wherein communication of 
the up circuit from a communication terminal different from the predetermined 
communication terminal to the base station is carried out by using a multi-carrier 
signal having data dispersed to m units of subcarriers, so that transmission of this 
multi-carrier signal using m units of subcarriers is carried out at first slot timing set 

within a frame cycle, and 

transmission of a multi-carrier signal using only j units of subcarriers or a 
single-carrier signal from the predetermined communication terminal to the base 
station is carried out at second slot timing set within the frame cycle. 
[Claim 4] 

The communication method as claimed in claim 1, wherein communication of 
the up circuit from a communication terminal different from the predetermined 
communication terminal to the base station is carried out by using a multi-carrier 
signal having data dispersed to m units of subcarriers for transmission, and 

a multi-carrier signal using only j units of subcarriers or a single-carrier signal 
and a multi-carrier signal using m units of subcarriers are discriminated at the base 
station so that demodulation processing conforming to the discriminated signal is 
carried out on a received signal at the base station. 
[Claim 5] 

A base station device for carrying out bidirectional data communication with 



a predetermined communication terminal, the base station devtce compnsmg: 

modulation means for modulating data to be transmitted to .he eommunioation 
tern^altoamultiWrsignalhavrngdatadispersedtomunitsofsubearriersCwhere 

m is an integer not smaller than 2); 

transmission means for transmitting the multi-carrier signal obtained by 

modulation by the modulation means in a predetermined frequency band; 

receivmgmeansforreceivingasignaltransrmttedmapredetermined frequency 

band; and 

demodulation means for demodulating data modulated tojunits of subcarriers 
(where j is an integer smaller than m) from a receiving output of the receiving means. 
[Claim 6] 

ThebasestationdeviceasclaimedinclaimS.whereinmedemodulationmeans 

carries ou, demodulation of data modulated to m units of subcarriers in addition to 
demodulation of data modulated to j units of subcarriers. 

[Claim 7] 

Thebases,a,iondevic e asclaimedmclaim6,whereindemodula«ionprocessing 

for data modulated to j units of subcarriers is carried out on a signal received a, first 

slot timing, and 

demodulation 
out on a signal received at second slot timing. 

[Claim 8] 



The base station device as claimed in claim 6 , wherein the demodulation means 
carries out demodulation processing of data modulated to j units of subcarriers and 
demodulation processing of data modulated to m units of subcarriers, 

the device further comprises discrunination means for discriminating 
appropriately demodulated data from the respective demodulated data, and 

the data discriminated as being appropriately demodulated by the discrimination 
means is used as received data. 
[Claim 9] 

A communication terminal device for carrying out bidirectional data 
communication wnh a predetermined base station terminal, the communication 

terminal device comprising: 

receiving means for receiving a signal transmitted in a predetermined frequency 

band; 

demodulation means for demodulating data modulated dispersedly to m units 
of subcarriers (where m is an integer not smaller than 2) from a receiving output of the 

receiving means; 

modulation means for modulating data to be transmitted to the base station to 
data modulated dispersedly to j units of subcarriers (where j is an integer smaller than 

m); and 

transmission means for transmitting the output modulated by the modulation 
means in a predetennined frequency band. 



[Claim 10] 

The communication terminal device as claimed in claim 9, wherein the 
transmission means transmits data modulated to j units of subcarriers by using only a 
predetermined slot of a plurality of slots prepared for transmission. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] 

This invention relates to a communication method suitably applied to data 
communication on a mobile unit and a base station device and a commutation 
terminal device to wh,ch the communication method is applied, and particularly to a 
technique for radio communication of multi-carrier signals. 

[0002] 
[Prior Art] 

Conventionally, a data communication system for mobile communication, 
referredtoasamultimediamobileaccesssystem(MMAC),hasbeen P roposed. This 

access system ts a high-speed radio access system which ,s seamlessly 

an optical fiber network (BISDN). In mis access system, a relatively high frequency 

band of 5 GHz or the like and a transmission rate of approximately 30 Mbps are used, 

a„daTDMA(timedivisionmultipleaccess)ArDD(timedivisionduplex)modeisused 

as an access mode. Ftg.10 shows an example of overal! structure of tins multimedia 
mobde access system. This system is adapted for providing a service called IP 



(Internet Protocol) connection for connection to the Internet. The data communication 
system includes various contents servers 11 connected to the Internet 12, and an 
MMAC base station 1 5 for carrying out communication through an ISDN circuit (or 
ordinary telephone line) 13 or an optical fiber network 14. The base station 15 is 
connected to the ISDN circuit 13 or the optical fiber network 14 by a user network 
interface (UNI). 
[0003] 

The MMAC base station 15 carries out radio communication with a portable 
information terminal 16 in accordance with the above-described transmission mode, 
and relays communication between the terminal 16 and the circuits 13, 14 connected 
to the base station 15. 
[0004] 

Fig. 1 1 shows the structure of the conventionally proposed MMAC base station. 
In the case, the optical fiber network 14 where communication is carried out in an 
asynchronous transfer mode (ATM) is connected. In this MMAC base station 15, the 
interface section 15a for carrying out user network interface (UNI) with data (ATM 
cell) transmitted in the ATM is connected to the optical fiber network 14, and 
multiplexes the ATM cell. The ATM network circuit control section 15b connected 
to the interface section 15a carries out circuit control such as call connection with the 
network. The ATM cell resolution/assembly section 15c connected to the ATM 
network circuit control section 15b carries out resolution of an ATM cell from the 



network side and assembly of an ATM cell to be transmitted to the network side. 
[0005] 

The received data from the network side, resolved by the ATM cell 
resolution/assembly section 15c, is sent to the MMAC channel coding/decoding 
section 1 5d, where the data is converted to an MMAC radio transmission format. The 
converted data is modulated in accordance with QPSK modulation by the modulation 
section 15g, and transmission processing such as frequency conversion and 
amplification is carried out by the transmission section 1 5h. Then, the processed data 
is radio-transmitted to the terminal from the antenna 15i. 
[0006] 

On the other hand, a signal transmitted from the terminal side is processed with 
receiving processing such as frequency conversion by the receiving section 1 5j through 
the antenna 15i, and then demodulation of the received data is carried out by the 
demodulation section 15k. The demodulated data is supplied to and decoded by the 
MMAC channel coding/decoding section 15d. Then, the data is assembled into an 
ATM cell by the ATM cell resolution/assembly section 15c. The ATM cell is 
transmitted from the interface section 15a to the optical fiber network 14 under the 
control of the ATM network circuit control section 15b. 
[0007] 

The processing in the MMAC base station 1 5 is executed under the control of 
the central processing unit 15e through the bus line 15f. 
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[0008] 

In the portable information terminal 16, which is the MMAC terminal, having 
the structure as shown in Fig. 12, receiving processing such as frequency conversion 
is carried out by the receiving section 16b connected to me antenna 16a, and men 
demodulationofthe received data is carried outbythedemodulation section 16c. The 
demodulatedreceiveddataissuppliedtotheMMACcharmelcoding/decodingsection 

164 where conversion processing from the MMAC radio transmission format is 
carried out. The converted data is supplied to the central processing unit (CPU) 16g 
of the terminal 16, where the data is split into video data and audio data, and the split 
data are supplied to the digital signal processing (DSP) section 16k. The digital signal 
processing section 16k carries out decoding processing in accordance with the MPEG- 
2 system. The video data is processed for display and is then supplied to the liquid 
crystal driver 161. The liquid crystal display 16j displays an image under the control 

of the central processing unit 16g. The audio data included in the received data is 

converted to an analog audio signal by the digital signal processing section 16k and is 

then outputted from the speaker 1 6m. 

[0009] 

Also, transmission data generated in accordance with the operation of the 
operation section 16h connected to the central processing unit 16g is supplied to the 
MMAC channel coding/decoding section 16d. The MMAC channel coding/decoding 
section 1 6d converts the transmission data into the MMAC radio transmission format. 



The converted data is modulated in accordance with QPSK modulation by the 
modulation section 1 6e and transmission processing such as frequency conversion and 
amplification is carried out by the transmission section 16f. Then, the data is radio- 
transmitted to base station device through the antenna 16a. 
[0010] 

By preparing the base station and the terminal as the MMAC system and then 
connecting these devices to the Internet, Internet broadcasts and the like from the 
various contents servers can be received by the terminal device 16. In the case of the 
MMAC system, since high-speed radio access is possible, dynamic image data can be 
received and displayed in the terminal device. 
[0011] 

The signal radio-transmitted between the conventional MMAC base station 1 5 
and the portable information terminal 16 will now be described. In this system, a 
multi-carrier signal transmission mode referred to as an orthogonal frequency division 
multiplex (OFDM) mode is applied to radio transmission. Thatis, multi-carrier signals 
such that a plurality of subcarriers (in this case, m units of subcarriers: m is a relatively 
large value such as 32) are arranged at a constant frequency interval within a 
predetermined bandwidth are employed as radio transmission signals. Each 
transmission data dispersed to each subcarrier is modulated and transmitted. 
[0012] 

The structure for carrying out receiving processing and transmission processing 



in accordance with the OFDM mode will now be described. Fig. 1 3 shows the structure 
in the portable information terminal 16. The transmission/receiving antenna 101 is 
connected to the low-noise amplifier 103 through the antenna switch 102. A received 
signal amplified by the low-noise amplifier 1 03 is supplied to the receiving mixer 104, 
which mixes the oscillation output fl 1 of the first local oscillator 105 with the received 
signal and converts the received signal of a predetermined frequency band to an 
intermediate-frequency signal. 
[0013] 

The intermediate-frequency signal outputted from the receiving mixer 104 is 
supplied to the orthogonal detector 106, which mixes the oscillation output fl2 of the 
second local oscillator 107 with the intennediate-frequency signal and performs 
orthogonal wave detection on the intennediate-frequency signal, thus splitting the 
signal into an I-component and a Q-component. The I-component and Q-component 
are supplied to the analog/digital converter 108, thus obtaining digital data I-D, Q-D. 
The data I-D, Q-D are supplied to the fast Fourier transform (FFT) circuit 109, which 
performs discrete Fourier transform with m points equal to the number of subcamers 

so as to generate parallel data of m symbols. 

[0014] 

The parallel data of m symbols outputted from the fast Fourier transform circuit 
109 is supplied to the parallel/serial converter 1 10, where the data is converted to one 
sequence of serial data, and this serial data is supplied as received data. 
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[0015] 

In the transmission processing system, transmission data (serial data) is supplied 
to the serial/parallel converter 111, where the data is converted to m units of parallel 
data. The m units of parallel data is supplied to the inverse fast Fourier transform 
(IFFT) circuit 1 12, which performs inverse discrete Fourier transform with m points 
so as to obtain digital baseband data I-D, Q-D on the orthogonal time bases. The 
baseband data I-D, Q-D are supplied to the D/A converter 113, thus obtaining analog 
signals of the I-component and Q-component. 
[0016] 

The I-component and Q-component signals are supplied to the orthogonal 
modulator 114, which performs orthogonal modulation based on the oscillation output 
fl2 of the second local oscillator 107. The signal orthogonally modulated by the 
rthogonal modulator 1 14 is supplied to the transmission mixer 1 15, where the signal 
is mixed with the oscillation output fll of the local oscillator 105, thus frequency- 
converting the signal to a signal of a transmission frequency band. The frequency- 
converted signal is amplified by the power amplifier 1 1 6 and is then radio-transmitted 
from the antenna 101 through the antenna switch 102. 
[0017] 

The structure of the transmission signal processed by the transmission 
processing system and the receiving processing system will now be described. In this 
MMAC system, it is proposed that data having the frame structure as shown in Fig. 14, 



o 
is 
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for example, is transmitted. In one frame, a plurality of time slots are formed. In each 
time slot, a header part, an information part, a CRC (error detection code) part, and an 
FEC (error correction code) part are sequentially arranged. A predetermined number 
of slots Tl, T2, Tn (where n is an arbitrary integer) in the former half of one frame 
are slots allocated to an uplink period used for transmission from the terminal device 
to the base station. A predetermined number of slots Rl, R2, Rn (where n is an 
arbitrary integer) in the latter half of one frame are slots allocated to a downlink period 
used for transmission from the base station device to the terminal device. 
[0018] 

Both in the slots of the uplink period and in the slots of the downlink period, 
transmission processing of multi-carrier signals of the same structure having m units 
of carriers is carried out. 
[0019] 

[Problem to be Solved by the Invention] 

Meanwhile, in the case where radio transmission of a multi-carrier signal is 
carried out by applying the orthogonal frequency division multiplex (OFDM) mode as 
in the MMAC system, there is a problem that a large peak power ratio of the 
transmission power to the average power is generated. For example, if the number of 
subcarriers is 32, the ratio is simply equal to 101og32 = 15 dB. Therefore, it is 
necessary to use a power amplifier having broad linearity as a power amplifier of a 
transmission section of a transmission device. Thus, if a multi-carrier signal is 

12 



transmitted in a small-size terminal unit which has low power efficiency and is 
required to have low dissipation power for battery driving, there is an extremely large 
burden on the unit. 
[0020] 

In view of the foregoing status of the art, it is an object of the present invention 
to enable efficient processing in the case where a transmission system for bidirectional 
transmission of multi-carrier signals is applied. 
[0021] 

[Means to Solve the Problem] 

In a communication method according to the present invention, communication 
of a down circuit from a base station to a communication terminal by using a multi- 
carrier signal having data dispersed to m units of subcarriers for transmission (where 
m is an integer not smaller than 2), and communication of an up circuit from the 
communication terminal to the base station is carried out by using a multi-carrier 
signal using only j units of subcarriers for transmission (where j is an integer smaller 
than m) or a single-carrier signal. 
[0022] 

According to the present invention, a multi-carrier signal having a large number 
of subcarriers is transmitted in the down circuit from the base station to the 
communication terminal, and a multi-carrier signal having a smaller number of 
subcarriers (or a single-carrier signal having one carrier) is transmitted in the up circuit 
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from the communication tenninal to the base station. 
[0023] 

A base station device according to the present invention has means for 
modulating data to be transmitted to a communication tenninal to a multi-carrier signal 
having data dispersed to m units of subcarriers (where m is an integer not smaller than 
2) and then transmitting the multi-carrier signal, and for demodulating data modulated 
to j units of subcarriers (where j is an integer smaller than m) from a received signal. 
[0024] 

According to the present invention, a signal transmitted from the base station 
device to the communication tenninal is a multi-carrier signal having a large number 
of subcarriers, and a signal received by the base station device is a multi-carrier signal 
having a smaller number of subcarriers (or a single-carrier signal having one carrier). 
[0025] 

A communication tenninal device according to the present invention has means 
for demodulating data modulated dispersedly to m units of subcarriers (where m is an 
integer not smaller than 2) from a received signal, and for modulating data to be 
transmitted to a base station to data modulated dispersedly to j units of subcarriers 
(where j is an integer smaller than m) and then transmitting the data. 
[0026] 

According to the present invention, a signal received by the communication 
terminal device is processed as a multi-carrier signal having a large number of 
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subcarriers, and a signal transmitted from the communication tenronal device is a 
multi-carrier signal having a smaller number of subcarriers (or a single-carrier signal 
having one carrier). 
[0027] 

[Mode for Carrying Out the Invention] 

A first embodiment of the present invention will now be described with 

reference to Figs.l to 6. 
[0028] 

In this embodiment, the present invention is applied to a system for carrying out 
ratio communication between a base station and a terminal device, for example, a 
multimedia mobile access system (MM AC). Communication is carried out between 
the MMAC base station and the terminal device. The basic system structure of 
MMAC is the same as the above-described conventional MMAC. As described with 
reference to Fig.10, various data on the Internet are received by a communication 
terminal device such as a portable information terminal through the base station, and 
transmission of data from the portable information terminal can also be carried out. 
[0029] 

A signal radio-transmitted between the MMAC base station and the 
communication terminal device in mis embodiment is basically a multi-carrier signal 
of the so-called OFDM system. However, the state of signal is changed between a 
signal transmitted in the down circuit from the base station to the communication 
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terminal device and a signal transmitted in the up circuit from the communication 
terminal device to the base station. The transmission signal will be later described in 

detail. 
[0030] 

The processing in the communication terminal device of this embodiment will 
be described first. The overall structure of the communication terminal device is the 
same as the conventional co.nmunica.ion terminal device (for example, MMAC 
terminal 16 shown in Hg.12 in the conventional example). The structure for 
transmission processing of the present embodiment differs from tha, of the 
conventional example. Fig.l shows the structure of a receiving section and a 
.ransrrnssionsectionofthecommuni^ 

The transmission/receiving antenna 10 1 is connected to the low-noise amplifier 103 
through the antenna switch 102. A received signal amplified by the low-noise 
amplifier 103 is supplied to the receiving mixer 104. The receiving mixer 104 mixes 
the oscillation output fl 1 of the first local oscillator 105 with the received signal and 
converts the received signal of a predetermined frequency band fO to an intermediate- 
frequency signal. 
[0031] 

The intennediate-frequency signal outputted from the receiving mixer 104 is 
supplied to the orthogonal detector 106. The orthogonal detector 106 mixes the 
oscUlation output f!2 of the second local oscillator 107 with the intermediate- 
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frequency signal and performs orthogonal wave detection on the intermediate- 
frequency signal, thus splitting the signal into an I-component and a Q-component. 
The I-component and Q-component are supplied to the analog/digital converter 108, 
thus obtaining digital data I-D, Q-D of the respective components. The data I-D, Q-D 
are supplied to the fast Fourier transform (FFT) circuit 109, which performs discrete 
Fourier transform with m points equal to the number of subcarriers and thus generates 
parallel data of m symbols. The number of subcarriers m is an integer value not 
smaller than 2, and in general, the value m is a relatively large value such as 32. 
[0032] 

The parallel data of m symbols outputted from the fast Fourier transform circuit 
109 is supplied to the parallel/serial converter 110 and is converted there to one 
sequence of serial data. This serial data is supplied as received data. Then, various 
kinds of data processing such as video display and audio reproduction of the received 
data are carried out. The structure of the receiving system up to this point is the same 
as the structure of the conventional example described with reference to Fig. 13. 
[0033] 

In the transmissionprocessing system, transmission data (serial data) is supplied 
to the serial/parallel converter 1 1 1 and is converted there to two sequences of parallel 
data. The two sequences of parallel data are supplied to the baseband filter 1 22, which 
removes unwanted components and thus generates digital baseband data I-D, Q-D on 
the orthogonal time bases. The baseband data I-D, Q-D are supplied to the 
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digital/analog converter 1 13, thus obtaining analog signals of the I-component and Q- 

component. 

[0034] 

The I-component and Q-com P onent signals are supplied to the orthogonal 
modulator 114, which performs orthogonal modulation of the I-component and Q- 
component signals by using the oscillation output fl2 of the second local oscillator 
107. The signal orthogonally modulated by the orthogonal modulator 1 14 is supplied 
tothetransrmssioniTnxerll5,wherethesignalisinixedwim 

of the local oscillator 105, thus frequency-converting the signal to a signal of a 
transmission frequency band fO. The frequency-converted signal is amplified by the 
power amplifier 116 and is then supplied to the antenna 101 through the antenna 
switch 102 for radio transmission. 
[0035] 

The structure of the transmission signal which is radio-transmitted between the 
communication terminal device of the structure shown in Fig. 1 and the base station 
will now be described. Fig.2 shows an example of transmission signal structure 
according to the present embodiment, in which data of frame structure is transmitted. 
Specifically, one frame is prescribed for each predetermined time period, and a 
plurality of time slots are formed in one frame. The frame cycle is prescribed by a 
synchronizing signal transmitted from the base station, for example. In each time slot, 
a signal is transmitted in which a header part Tsl, an information part Ts2, a CRC 



18 



(error detection code) part Ts3, and an FEC (error correction code) part Ts4 are 
sequentially arranged. The maximum number of effective symbols that can be 
transmitted in the information part Ts2 of one slot is set at k. 
[0036] 

In this case, the TDMA/TDD mode is applied as an access mode. The same 
frequency band is used both in an up circuit from the communication terminal device 
to the base station and in a down circuit from the base station to the communication 
terminal device. In the up circuit and the down circuit, different time slots of one 
frame are time-divisionally used. 
[0037] 

A predetermined number of slots Tl, T2, Tn (where n is an arbitrary integer) 
in the former half of one frame are slots for an uplink period Tu and therefore are slots 
used for transmission of the up circuit from the teraiinal device to the base station. A 
predetermined number of slots Rl, R2, Rn (where n is an arbitrary integer) in the 
latter half of one frame are slots for a downlink period Td and therefore are slots used 
for transmission of the down circuit from the base station to the terminal device. 
[0038] 

For a signal which is radio-transmitted from the communication terminal device 
to the base station in any one of the slots Tl to Tn prepared for the uplink period Tu, 
a band capable of transmitting a multi-carrier signal having m units of carriers is 
prepared as a transmission band. However, only one subcarrier (in this case, a 
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subcarrier fin arranged at the end) is transmitted, and the data of the up circuit is 
transmitted as a single-carrier signal using only this subcarrier fin. In this case, the 
number of effective symbols transmitted in one slot is k/m. However, in the case of 
the communication terminal device of the structure different from that of Fig. 1 (for 
example, the communication terminal device of the structure shown in Fig. 13 as the 
conventional example), a multi-carrier signal using m units of subcarriers may be 
transmitted in the up circuit. 
[0039] 

A signal of the down circuit which is radio-transmitted from the base station to 
the communication terminal device in any one of the slots Rl to Rn of the downlink 
period Td is a multi-carrier signal having m units of carriers and has data with the 
number of effective symbols equal to k. 
[0040] 

In the uplink period Tu, the slot position for transmitting data of the up circuit 
from the communication terminal device of the present embodiment to the base station 
may be set as shown in Fig. 13. Specifically, a predetermined number of slots (in this 
case, slots Tl, T4, ... at an interval of every three slots) of a plurality of slots Tl, T2, 
Tn constituting the uplink period are set as low-speed slots T L , and the remaining 
slots are set as high-speed slots t„, as shown in Fig. 13. In transmitting a signal of the 
up circuit to the base station from the communication terminal device which transmits 
a single-carrier signal by using only one subcarrier as the up circuit, the low-speed 
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slots T L are used. On the other hand, in the case of the communication tenninal device 
similar to the conventional device which transmits a multi-carrier signal with the 
number of carriers equal to m as a signal of the up circuit, the high-speed slots T H are 

used. 
[0041] 

In receiving a signal of the up circuit on the side of the base station, at the slot 
position set as the high-speed slot T„, m-point discrete Fourier transform processing 
is carried out by a fast Fourier transform circuit of the demodulation section in the 
receiving system and a multi-carrier signal with the number of carriers equal to m is 
demodulated. At the slot position set as the low-speed slot T L , a received signal of 
only one carrier is demodulated. 
[0042] 

As another structure for transmitting data of the up circuit from the 
communication terminal device of the present embodiment to the base station in the 
uplink period Tu, both transmission of a single-carrier signal from the communication 
terminal device of the present embodiment and transmission of a multi-carrier signal 
from the conventional communication terminal device may be made possible in any 
slot of the plural slots Tl, T2, Tn constituting the uplink period, as shown in Fig.4. 
[0043] 

In the case where transmission of both a single carrier-signal and a multi-carrier 
signal is made possible at each slot, as shown in Fig.4, the state of the received signal 
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is discriminated on the side of the base station. 
[0044] 

Fig.5 shows an example of the structure of a base station in this case, which will 
now be described. The transmission/receiving antenna 201 is connected to the low- 
noise amplifier 203 through the antenna switch 202. A received signal amplified by 
the low-noise amplifier 203 is supplied to the receiving mixer 204. The receiving 
mixer 204 mixes the oscillation output fll of the first local oscillator 205 with the 
received signal and converts the received signal of a predetermined frequency band fO 
to an intennediate-frequency signal. 
[0045] 

The intermediate-frequency signal outputted from the receiving mixer 204 is 
supplied to the orthogonal detector 206. The orthogonal detector 206 mixes the 
oscillation output fl2 of the second local oscillator 207 with the intermediate- 
frequency signal and performs orthogonal wave detection on the intennediate- 
frequency signal, thus splitting the signal into an I-component and a Q-component. 
The I-component and Q-component are supplied to the analog/digital converter 208, 
thus obtaining digital data I-D, Q-D of the respective components. The data I-D, Q-D 
are supplied to the fast Fourier transform (FFT) circuit 209, which performs discrete 
Fourier transform with m points equal to the number of subcarriers and thus generates 
parallel data of m symbols. 
[0046] 
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The parallel data of m symbols outputted from the fast Fourier transform circuit 
209 is supplied to the parallel/serial converter 210, where the parallel data are 
converted to one sequence of serial data. The converted serial data is supplied to the 
discrimination and selection circuit 211. Also, digital data I-D, Q-D outputted by the 
analog/digital converter 208 are directly supplied to another parallel/serial converter 
212, where the data are converted to one sequence of serial data. The converted serial 
data is supplied to the discrimination and selection circuit 2 1 1 . The discrimination and 
selection circuit 21 1 discriminates the data supplied from the one converter 210 and 
the data supplied from the other converter 212, and determines which data is the data 
considered to be correct received data. The determined data is selected and outputted 
as received data, which is supplied to a received data processing system (not shown) 
on the subsequent stage. The discrimination processing at the discrimination and 
selection circuit 211 is carried out by using an error detection code appended to each 

slot. 
[0047] 

In the transmission processing system, transmission data (serial data) is supplied 
to the serial/parallel converter 211, where the transmission data is converted to m units 
of parallel data. The m units of parallel data are supplied to inverse fast Fourier 
transform (IFFT) circuit 222, which performs inverse discrete Fourier transform with 
m points and thus generates digital baseband data I-D, Q-D on the orthogonal time 
bases. The baseband data I-D, Q-D are supplied to the D/A converter 223, thus 
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obtaining analog signals of the I-coraponent and Q-component. 
[0048] 

The I-component and Q-component signals are supplied to the orthogonal 
modulator 224, which performs orthogonal modulation of the I-component and Q- 
component signals by using the oscillation output fl2 of the second local oscillator 
207. The signal orthogonally modulated by the orthogonal modulator 224 is supplied 
to the transmission mixer 225, where the signal is mixed with the oscillation output fl 1 
of the local oscillator 205, thus frequency-converting the signal to a signal of a 
transmission frequency band fO. The frequency-converted signal is amplified by the 
power amplifier 226 and is then supplied to the antenna 201 through the antenna 
switch 202 for radio transmission. 
[0049] 

An exemplary control sequence in carrying out communication between the 
base station and the communication terminal device will now be described with 
reference to Fig.6. In Fig.6, the left side is the side of the communication terminal 
device and the right side is the side of the base station. Both the terminal device side 
and the base station device side can access their respective control channels and 
communication channels. In Fig.6, transmission of signals indicated by a bold arrow 
is transmission using a high-speed access circuit (slot) with the number of carriers m, 
and transmission of signals indicated by a lean arrow is transmission using a low-speed 
access circuit (slot) with a single carrier. 
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[0050] 

From the base station, a control signal SI for each terminal device 16 to wait 
is intermittently sent in a control channel slot of the down circuit. On the side of the 
communication terminal device, the control signal SI is intermittently received. By 
such interauttent reception at the time of waiting, in the case where the communication 
terminal device is driven by a battery provided therein, the duration of the battery can 
be elongated. 
[0051] 

On the side of the communication terminal device, in requesting transmission 
of a signal, a link channel establishment request signal S2 is transmitted in a control 
channel slot of the up circuit. If the terminal device which requested transmission of 
a signal is the terminal device for transmitting a single-carrier signal in the up circuit 
as shown in Fig. 1, the link channel establishment request signal S2 is transmitted by 
using a low-speed access circuit (slot) with a single carrier. On the side of the base 
station, when the link channel establishment request signal S2 is received, it is 
discriminated whether the signal is a low-speed access signal (that is, transmission of 
a single-carrier signal) or a high-speed access signal (that is, transmission of a multi- 
carrier signal with m carriers). For example, in the case where the slots of the uplink 
period are divided into low-speed access slots and high-speed access slots as shown 
in Fig.3, the signal is discriminated from the slot position where it is received. On the 
other hand, if each slot is usable both for low-speed access and for high-speed access 
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as shown in Fig.4, the signal is discriminated on the basis of the result of demodulation 
processing conformable to each mode, as in the base station shown in Fig. 5. 
[0052] 

After this access discrimination, a link channel allocation signal S3 is 
transmitted to notify of an unoccupied communication channel. In response to this 
notification, on the side of the communication terminal device, communication is 
shifted to a designated coimnunication channel (slot) and a synchronizing signal S4 is 
transmitted in that communication channel. At this point, since it is known on the side 
of the base station that the signal from the communication terminal device is a low- 
speed access signal or a high-speed access signal (in this example, a low-speed access 
signal), the signal can be demodulated. A synchronizing signal S5 is transmitted from 
the side of the base station, too, and synchronization between both sides is established. 
[0053] 

After that, a call control signal S6 for setting and acceptance of the connection 
destination is transmitted and received between both sides. Then, the communication 
shifts to the communication state for transmitting main data S7. Also, m this 
communication state, low-speed access is carried out in the up circuit and high-speed 
access is carried out only in the down circuit. In the example of Fig.6, low-speed 
access is carried out in the up circuit from the communication terminal device. 
However, if high-speed access is carried out in the up circuit from the communication 
terminal device, a low-speed access signal is simply changed to a high-speed access 
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signal in the control sequence. 
[0054] 

In accordance with the communication of the above-described structure, m the 
case where the communication terminal device employs the structure for carrying out 
low-speed access in the up circuit, the burden on the hardware of the transmission 
processing system in the communication terminal device can be reduced and efficient 
transmission can be realized. Specifically, in carrying out transmission processing of 
a multi-carrier signal, the power amplifier of the transmission section needs to have 
broad linearity. However, in the power amplifier 1 16 of the transmission section of 
the communication terminal device shown in Fig.l, it suffices to carry out 
amplification processing of a single-carrier signal, and an amplifier requiring no broad 
linearity and thus having high power efficiency can be used. Therefore, the structure 
of the terminal device 16 can be simplified. Thus, if the communication terminal 
device is driven by a battery, the power required for transmission processing can be 
reduced and reduction in dissipation power (that is, elongation of duration of the 
battery) can be realized. 
[0055] 

In this case, the signal at the time of low-speed access in the up circuit has such 
a format that a part of a plurality of subcarriers constituting a multi-carrier signal is 
thinned out. Therefore, on the side of the base station, the processing is not very 
different from the processing at the time of receiving a transmission signal of high- 
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speed access (that is, only fast Fourier transform is changed or the like). Thus, an 
asymmetrical radio data communication system having a less information quantity in 
the up circuit and carrying out high-speed access in the down circuit can be efficiently 
realized. 
[0056] 

In the case where low-speed access is carried out in the up circuit as in this 
example, the quantity of data that can be transmitted from the communication terminal 
device to the base station is reduced accordingly. In the case- of the MMAC 
communication system or the like to which this example is applied, transmission in the 
down circuit is transmission of data of Internet access, dynamic image server access, 
video-on-demand or Internet broadcast and therefore requires a large transmission 
capacity. However, transmission in the up circuit is transmission of data indicating 
execution of these accesses and data having a relatively small data quantity such as 
electronic mail data. Therefore, there is little inconvenience in the low-speed access 
in the up circuit. 
[0057] 

A second embodiment of the present invention will now be described with 
reference to Figs. 7 to 9. 
[0058] 

In this embodiment, similar to the first embodiment, the present invention is 
applied to a system for carrying out ratio communication between a base station and 
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a terminal device, for example, a multimedia mobile access system (MM AC). 
Communication is carried out between the MMAC base station and the terminal 
device. The basic system structure of MMAC is the same as the above-described 
conventional MMAC. As described with reference to Fig. 10, various data on the 
Internet are received by a communication terminal device such as a portable 
information terminal through the base station, and transmission of data from the 
portable information terminal can also be carried out. 
[0059] 

A signal radio-transmitted between the MMAC base station and the 
communication terminal device in this embodiment is basically a multi-carrier signal 
of the so-called OFDM system, similarly to the first embodiment. However, the state 
of signal is changed between a signal transmitted in the down circuit from the base 
station to the communication terminal device and a signal transmitted in the up circuit 
from the communication terminal device to the base station. The transmission signal 
will be later described in detail. 
[0060] 

First, the structure of the communication terminal device will be described. The 
overall structure of the communication terminal device is the same as the conventional 
communication terminal device (for example, MMAC terminal 16 shown in Fig. 12 in 
the conventional example). The structure for transmission processing of the present 
embodiment differs from that of the conventional example. Fig.7 shows the structure 
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of a receiving section and a transmission section of the communication terminal device 
of the present embodiment. The transmission/receiving antenna 101 is connected to 
the low-noise amplifier 103 through the antenna switch 102. A received signal 
amplified by the low-noise amplifier 103 is supplied to the receiving mixer 104. The 
receiving mixer 104 mixes the oscillation output fl 1 of the first local oscillator 105 
with the received signal and converts the received signal of a predetermined frequency 
band fO to an intermediate-frequency signal. 
[0061] 

The intermediate-frequency signal outputted from the receiving mixer 104 is 
supplied to the orthogonal detector 106. The orthogonal detector 106 mixes the 
oscillation output fl2 of the second local oscillator 107 with the intermediate- 
frequency signal and performs orthogonal wave detection on the intermediate- 
frequency signal, thus splitting the signal into an I-component and a Q-component 
The I-component and Q-component are supplied to the analog/digital converter 108, 
thus obtaining digital data I-D, Q-D of the respective components. The data I-D, Q-D 
are supplied to the fast Fourier transform (FFT) circuit 109, which performs discrete 
Fourier transform with m points equal to the number of subcarriers and thus generates 
parallel data of m symbols. The number of subcarriers m is an integer value not 
smaller than 2, and in general, the value m is a relatively large value such as 32. 
[0062] 

The parallel data of m symbols outputted from the fast Fourier transfonn circuit 
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109 is supplied to the parallel/serial converter 110 and is converted there to one 
sequence of serial data. This serial data is supplied as received data. Then, various 
kinds of data processing such as video display and audio reproduction of the received 
data are carried out. The structure of the receiving system up to this point is the same 
as the structure of the first embodiment described with reference to Fig.l and the 
structure of the conventional example described with reference to Fig. 13. 
[0063] 

In the transmission processing system, transmission data (serial data) is supplied 
to the serial/parallel converter 131 and is converted there to j units of parallel data. 
(The value of j is a value corresponding to the number of carriers j of a multi-carrier 
signal to be transmitted, and is an integer value smaller than the number of carriers m 
of the multi-carrier signal of the down circuit.) The j units of parallel data are supplied 
to the inverse fast Fourier transform circuit (IFFT circuit) 132, where inverse discrete 
Fourier transform with j points is carried out, thus obtaining digital baseband data I-D, 
Q-D on the orthogonal time bases. The baseband data I-D, Q-D are supplied to the 
digital/analog converter 1 13, thus obtaining analog signals of the I-component and Q- 
component. 
[0064] 

The I-component and Q-component signals are supplied to the orthogonal 
modulator 114, which performs orthogonal modulation of the I-component and Q- 
component signals by using the oscillation output fl2 of the second local oscillator 
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107. The signal orthogonally modulated by the orthogonal modulator 1 14 is supplied 
to the transmission mixer 115, where the signal is mixed with the oscillation output fl 1 
of the local oscillator 105, thus frequency-converting the signal to a signal of a 
transmission frequency band fO. The frequency-converted signal is amplified by the 
power amplifier 116 and is then supplied to the antenna 101 through the antenna 
switch 102 for radio transmission. 
[0065] 

By thus carrying out transmission processing, a signal of the up circuit from the 
communication terminal device to the base station becomes a multi-carrier signal with 
the number of subcarriers equal to j. The value of j is smaller than number of 
subcarriers m in the down circuit, as described above. It is preferred that the value of 
j is the power of 2. For example, if m is 32, j is set to be 4. In the following 
description, j = 4 is employed. 
[0066] 

An example of the structure of the base station of this embodiment will now be 
described with reference to Fig.8. The transmission/receiving antenna 201 is 
connected to the low-noise amplifier 203 through the antenna switch 202. A received 
signal amplified by the low-noise amplifier 203 is supplied to the receiving mixer 204, 
which mixes the oscillation output fl 1 of the first local oscillator 205 with the received 
signal and converts the received signal of a predetermined frequency band fO to an 
intermediate-frequency signal. 
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[0067] 

The intermediate-frequency signal outputted from the receiving mixer 204 is 
supplied to the orthogonal detector 206. The orthogonal detector 206 mixes the 
oscillation output fl2 of the second local oscillator 207 with the intermediate- 
frequency signal and performs orthogonal wave detection on the intermediate- 
frequency signal, thus splitting the signal into an I-component and a Q-component. 
The I-component and Q-component are supplied to the analog/digital converter 208, 
thus obtaining digital data I-D, Q-D of the respective components. The digital data I- 
D, Q-D are supplied to the two fast Fourier transform (FFT) circuits 209, 211. The 
first fast Fourier transform circuit 209 performs discrete Fourier transform with m 
points equal to the maximum number of subcarriers and thus generates parallel data 
of m symbols, which are supplied to the parallel/serial converter 210. The 
parallel/serial converter 210 converts the parallel data to one sequence of serial data 
and supplies this serial data to the discrimination and selection circuit 211. The 
second fast Fourier transform circuit 213 performs discrete Fourier transform with j 
points (in this case, four points) and thus generates parallel data of j symbols (four 
symbols), which are supplied to the parallel/serial converter 214. The parallel/serial 
converter 2 14 converts the parallel data to one sequence of serial data and supplies this 
serial data to the discrimination and selection circuit 211. 
[0068] 

In the discrimination and selection circuit 21 1, the data supplied from the one 
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converter 210 and the data supplied from the other converter 214 are discriminated 
and which data is the data considered to be correct received data is determined. The 
determined data is selected and outputted as received data, which is supplied to the 
received data processing system (not shown) on the subsequent stage. The 
discrimination processing at the discrimination and selection circuit 2 1 1 is carried out 
by using an error detection code appended to each slot. 
[0069] 

The structure of the transmission system in the base station is the same as the 
structure of the first embodiment as shown in Fig.5. Specifically, transmission data 
(serial data) is supplied to the serial/parallel converter 211, where the transmission 
data is converted to m units of parallel data. The m units of parallel data are supplied 
to inverse fast Fourier transform (IFFT) circuit 222, which performs inverse discrete 
Fourier transform with m points and thus generates digital baseband data I-D, Q-D on 
the orthogonal time bases. The baseband data I-D, Q-D are supplied to the D/A 
converter 223, thus obtaining analog signals of the I-component and Q-component. 
[0070] 

The I-component and Q-component signals are supplied to the orthogonal 
modulator 224, which performs orthogonal modulation of the I-component and Q- 
component signals by using the oscillation output fl2 of the second local oscillator 
207. The signal orthogonally modulated by the orthogonal modulator 224 is supplied 
to the transmission mixer 225, where the signal is mixed with the oscillation output fl 1 
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of the local oscillator 205, thus frequency-converting the signal to a signal of a 
transmission frequency band fO. The frequency-converted signal is amplified by the 
power amplifier 226 and is then supplied to the antenna 201 through the antenna 
switch 202 for radio transmission. 
[0071] 

A transmission signal radio-transmitted between the communication terminal 
device having the structure as shown in Fig.7 and the base station having the structure 
as shown in Fig.8 will now be described. Fig.9 show an example of the structure of 
a transmission signal according to this embodiment. Specifically, one frame is 
prescribed for each predetennined time period, and a plurality of time slots are formed 
in one frame. The frame cycle is synchronized with a synchronizing signal transmitted 
from the base station, for example. In each time slot, a signal is transmitted in which 
a header part Tsl, an information part Ts2, a CRC (error detection code) part Ts3, and 
an FEC (error correction code) part Ts4 are sequentially arranged. The maximum 
number of effective symbols that can be transmitted in the information part Ts2 of one 

slot is set at k. 
[0072] 

In this case, the TDMA/TDD mode is applied as an access mode. The same 
frequency band is used both in an up circuit from the communication terminal device 
to the base station and in a down circuit from the base station to the communication 
terminal device. In the up circuit and the down circuit, different time slots of one 
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frame are time-divisionally used. 
[0073] 

Apredetermined number of slots Tl, T2, . . Tn (where n is an arbitrary integer) 
in the former half of one frame are slots for an uplink period Tu and therefore are slots 
used for transmission of the up circuit from the terminal device to the base station. A 
predetermined number of slotsRl,R2, .... Rn (where n is an arbitrary integer) in the 
latter half of one frame are slots for a downlink period Td and therefore are slots used 
for transmission of the down circuit from the base station to the terminal device. 
[0074] 

For a signal which is radio-transmitted from the communication terminal device 
to the base station in any one of the slots Tl to Tn prepared for the uplink penod Tu, 
a band capable of transmitting a multi-carrier signal having m units of carriers is 
prepared as a transmission band. However, only j units (in this case, four units) of 
subcarriers fl, fa, fb, fin at a substantially equal interval are transmitted, and the data 
of the up circuit is transmitted as a multi-carrier signal using only these j (four) 
subcarriers. In this case, the number of effective symbols transmitted in one slot is 
kxj/m. However, in some cases, a multi-carrier signal made up of m subcarrier signals 
may be transmitted in the up circuit if the communication terminal device having the 

structure different from that of Fig.7, for example, the communication terminal device 

shown in Fig. 1 3 in the conventional example, is employed. 

[0075] 
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A signal of the down circuit which is radio-transmitted from the base station to 
the communication terminal device in any one of the slots Rl to Rn of the downlink 
period Td is a multi-carrier signal having m units of carriers and has data with the 
number of effective symbols equal to k. 
[0076] 

In the uplink period Tu, the slot position for transmitting data of the up circuit 
from the communication terminal device of this example to the base station may be 
any slot position, since in the case of the base station having the structure as shown in 
Fig.8, demodulation of the multi-carrier signal with m subcarriers and demodulation 
of the multi-carrier signal with j subcarriers are simultaneously carried out so that the 
correctly demodulated signal is selected. (In actual communication, transmission is 
carried out at the slot position designated from the base station.) 
[0077] 

In the case where the position of the low-speed slot and the position of the high- 
speed slot are predetennined as in the first embodiment shown in Fig.3, the number 
of subcarriers can be determined from the slot position received in the base station 
device 15. In the structure of the base station, the plural fast Fourier transform circuits 
as in the structure shown in Fig.8 need not be provided, and the number of transform 
points in carrying out discrete Fourier transform processing by one fast Fourier 
transform circuit may be changed between m points and j points in accordance with 
the receiving slot position. 
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[0078] 

Since communication is carried out in the above-described structure according 
to the present embodiment, similarly to the first embodiment, the burden on the 
hardware of the transmission processing system provided in the communication 
terminal device can be reduced and efficient transmission can be realized in the case 
where low-speed access is carried out in the up circuit, . Specifically, in this 
embodiment, a multi-carrier signal is transmitted both in the down circuit and in the 
up circuit, but the number of subcarriers of the multi-carrier signal in the up circuit is 
reduced. Therefore, it suffices that the power amplifier (for example, power amplifier 
116 of Fig. 7) of the transmission section of the communication terminal device 
processes a signal of a narrower band, and an amplifier requiring no broad linearity 
and hence having high power efficiency can be used, thus enabling simplification of 
the structure of the communication terminal device. Thus, the power required for 
transmission processing can be reduced, and if the communication terminal device 16 
is driven by a battery, reduction in dissipation power (that is, elongation of duration 
of the battery) can be realized. 
[0079] 

Particularly, as described in this embodiment, the number of subcarriers of the 
up circuit is made significantly smaller than the number of subcarriers of the down 
circuit (for example, m = 32 and j = 4), and the signal having less subcarriers is 
dispersed substantially uniformly within the band for transmission. By doing so, the 
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burden on the power amplifier in the transmission system can be significantly reduced, 
and the data is dispersedly transmitted within the band in comparison with the case 
where a single-carrier signal is transmitted as in the first embodiment. Therefore, even 
when there is an error in transmission of a signal having a subcarrier of a specified 
frequency, the error can be corrected by using an error correction code or the like, and 
the advantage proper to the multi-carrier signal can be utilized. 
[0080] 

In the foregoing example, the value of j is significantly smaller than the value 
of m. However, if the value of j is at least smaller than the value of m, the above- 
described effect of efficiency improvement of the power amplifier can be realized. 
[0081] 

In the above-described embodiment, the present invention is applied to the 
MMAC radio communication system. However, it is a matter of course that the 
processing of the present invention can be applied to various other data 
communication systems. 
[0082] 

[Effect of the Invention] 

According to the communication method of claim 1, communication of a down 
circuit from the base station to the communication teraiinal is carried out by using a 
multi-carrier signal having a large number of subcarriers, and communication of an up 
circuit from the communication terminal to the base station is carried out by using a 
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multi-carrier signal having a smaller number of subcarriers (or a single-carrier signal 
using one carrier). On the side of the communication terminal, it is not necessary to 
carry out transmission processing of a multi-carrier signal of a broad band. Thus, 
transmission processing can be carried out with a simple structure and the burden on 
the hardware of the communication terminal can be reduced. Therefore, a 
communication system having a large information quantity in the down circuit and a 
small information quantity in the up circuit can be efficiently realized. 
[0083] 

According to the communication method of claim 1 , in the invention as claimed 
in claim 1, communication between the base station and the communication terminal 
is carried out at slot timing set within a frame cycle, and communication of the up 
circuit using the multi-carrier signal using only j units of subcarriers or the single- 
carrier signal is carried out in a slot allocated only to the signal. Thus, on the side of 
the base station, it suffices to carry out demodulation processing for the signal at that 
slot position as a signal using only j units of subcarriers. The processing on the side 
of the base station is thus simplified. 
[0084] 

According to the communication method, in the invention as claimed in claim 
1, communication of the up circuit from a communication terminal different from the 
predetermined communication terminal to the base station is carried out by using a 
multi-carrier signal having data dispersed to m units of subcarriers, so that 
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transmission of this multi-carrier signal using m units of subcarriers is carried out at 
first slot timing set within a frame cycle, and transmission of a multi-carrier signal 
using only j units of subcarriers or a single-carrier signal from the predetermined 
communication terminal to the base station is carried out at second slot timing set 
within the frame cycle. Thus, even when signals having different numbers of 

subcarriers exist in the up circuit, the transmission signals having the respective 

numbers of subcarriers can be appropriately demodulated on the basis of the 

discrirnination at the slot positions. 

[0085] 

According to the communication method, in the invention as claimed in claim 
1 , communication of the up circuit from a communication tenninal different from the 
predetermined communication terminal to the base station is carried out by using a 
multi-carrier signal having data dispersed to m units of subcarriers for transmission, 
and a multi-carrier signal using only j units of subcarriers or a single-carrier signal and 
a multi-carrier signal using m units of subcarriers are discriminated at the base station 
so that demodulation processing conforming to the discriminated signal is carried out 
on a received signal at the base station. Thus, even when a signal having any number 
of subcarriers is received by the base station, appropriate receiving processing of the 
received signal can be carries out on the basis of the result of discrimination of the 
received signal. 
[0086] 
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According to the base station device of claim 5, appropriate receiving 
processing can be carried out with respect to a signal transmitted from the 
communication terminal with the number of subcarriers reduced to reduce the burden 
on the hardware of the communication terminal, and satisfactory bidirectional 
communication with the communication terminal can be carried out. 
[0087] 

According to the base station device of claim 6, in the invention as claimed in 
claim 5, the demodulation means of the base station device carries out demodulation 
of data modulated to m units of subcarriers in addition to demodulation of data 
modulated to j units of subcarriers. Thus, appropriate reception and demodulation can 
be carried out with respect to a signal of the up circuit transmitted with the prescribed 
number (m units) of subcarriers. The base station thus functions as a base station for 
a terminal device for carrying out communication of the up circuit with a signal having 
j units of subcarriers and as a base station for a terminal device for carrying out 
communication of the up circuit with a signal having m units of subcarriers. 
[0088] 

According to the base station device of claim 7, in the invention as claimed in 
claim 6, demodulation processing for data modulated to j units of subcarriers is carried 
out on a signal received at first slot timing, and demodulation processing for data 
modulated to m units of subcarriers is carried out on a signal received at second slot 
timing. Thus, appropriate demodulation processing of the signals having the 
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respective numbers of subcarriers can be carried out only by discriminating the slot 
timing of the received signals. Even W hen received signals having different numbers 
of subcarriers exist, the respective signals can be correctly demodulated by simple 
control operation. 
[0089] 

According to the base station device of claim 8, in the invention as claimed in 
claim 6, the demodulation means carries out demodulation processing of data 
modulated to j units of subcarriers and demodulation processing of data modulated to 
m units of subcarriers, and the device further comprises discrimination means for 
discriminating appropriately demodulated data from the respective demodulated data, 
so that the data discriminated as being appropriately demodulated by the 
discrimination means is used as received data. Thus, even when the number of 
subcarriersofatransmittedsignal is unknown, the received signal can be appropriately 

demodulated. 
[0090] 

According to the communication terminal device of claim 9, a signal received 
by the communication terminal device is processed as a multi-carrier signal having a 
large number of subcarriers and a signal transmitted from the communication terminal 
device is a multi-carrier signal having a smaller number of subcarriers (or a single- 
carrier signal having one carrier). Thus, in transmission processing, the transmission 
efficiency can be improved as the number of subcarriers is smaller. The 
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cormnunicationtem^ 
system can be constituted. 
[0091] 

According to the communication terminal device of claim 10, in the invention 
as claimed in claim 9, the transmission means transmits data modulated to j units of 
subcarriers by using only a predetermined slot of a plurality of slots prepared for 
transmission. Thus, on the side (base station) for receiving a signal transmitted from 
the terminal device, it is known that the signal at that slot position is a signal having 
j units of subcarriers, and the burden on the base station can be reduced. 
[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing an example of radio processing of a terminal 
device according to the first embodiment of the present invention. 

Fig.2 is an explanatory view showing an exemplary frame structure according 
to the first embodiment of the present invention. 

Fig. 3 is an explanatory view showing the frame structure of an example of 
access (in which a low-speed slot is prepared) according to the first embodiment of the 
present invention. 

Fig.4 is an explanatory view showing the frame structure of an example of 
access (in which a low-speed/high-speed slot is prepared) according to the first 
embodiment of the present invention. 

Fig. 5 is a block diagram showing an example of radio processing of a base 
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station according to the first embodiment of the present invention. 

Fig.6 is an explanatory view showing an exemplary control sequence according 
to the first embodiment of the present invention. 

Fig.7 is a block diagram showing an example of radio processing of a tenninal 
device according to the second embodiment of the present invention. 

Fig.8 is a block diagram showing an example of radio processing of a base 
station according to the second embodiment of the present invention. 

Fig.9 is an explanatory view showing an exemplary frame structure according 
to the second embodiment of the present invention. 

Fig.10 shows the structure of a conventional multimedia mobile access system. 
Fig. 1 1 is a block diagram showing the structure of a conventional MMAC base 



station. 



Fig.12 is a block diagram showing the structure of a conventional MMAC 
tenninal device. 

Fig. 1 3 is a block diagram showing an example of radio processing according to 

the conventional OFDM. 

Fig. 14 is an explanatory view showing an exemplary frame structure of the 

conventional MMAC system. 
[Description of the Numerals] 

121, 131 seriaVparallel converter; 122 baseband filter; 132 inverse fast 
Fourier transform circuit (IFFT circuit); 209, 213 fast Fourier transform circuit (FFT 
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circuit); 210, 212, 214 parallel/serial converter; 211 discrimination and selection 
circuit 
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[FIG. 13] 
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[Name of Document] ABSTRACT 
[Summary] 
[Purpose] 

To enable efficient processing in the case where a transmission system for 
bidirectionally transmitting multi-carrier signals is applied. 
[Means for Solution] 

Communication Td of a down circuit from a base station to a communication 
terminal is carried out by using a multi-carrier signal having data dispersed to m units 
of subcarriers (where m is an integer not smaller than 2) for transmission, and 
communication Tu of an up circuit from the communication terminal to the base 
station is carried out by using a multi-carrier signal using only j units of subcarriers 
(where j is an integer smaller than m) or a single-carrier signal. 
[Selected Drawing] Fig.2 
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